Effects of glucose deprivation or glucose instability on mesangial cells in culture.
Mesangial cell (MC) abnormalities play a central role in diabetic nephropathy. Variations in plasma glucose levels may contribute to MC dysfunction. This study evaluated the effects of glucose deprivation or fluctuations on MC viability, glucose uptake, and mesangial matrix production. The expression levels of fibronectin and glucose transporters (GLUT-1 and GLUT-4) were determined. MCs were exposed to normal (NG, 10 mM), low (LG, 1 mM) or high (HG, 30 mM) glucose concentrations for 1, 4, 12, 24 and 72 h. Glucose oscillation was achieved by alternating the glucose concentration (LG, NG or HG) in the medium every 8, 12, and 4 h over a total of 24 h. LG induced a significant increase (90%) in glucose uptake dependent of GLUT-1, which was not followed by alteration in fibronectin expression. Fluctuations in glucose levels induced a rise in glucose uptake also mediated by GLUT-1. Fibronectin did not change in any oscillation group. Results suggest that, in spite of a rise in glucose uptake by MCs under low glucose availability, or exposed to glucose fluctuations, mesangial matrix overproduction did not occur. Thus, neither glucose deprivation nor glucose instability, at least during short periods, is involved in the mesangial matrix overproduction observed in diabetes.